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Printed by Jouve, 75001 PARIS (FR) 



EP 1 245 616 A1 



Description 

Technical Field 

5 [0001] This invention relates to a biodegradable biaxially stretched film. 
Background Art 

[0002] Most of conventional plastic products, especially plastic packaging materials are discarded soon after use, 
10 and their disposal problems are pointed out. Among general purpose packaging plastics, as representative ones, pol- 
yethylene, polypropylene, polyethylene terephthalate ("PET"), etc. can be cited. But these materials are high in heat 
buildup when burned and there is a possibility of damaging the incinerator during burning treatment. Further, polyvinyl 
chlorides, which are large in the amount of use even now, cannot be burned due to their self-extinguishing properties. 
Also, in many cases, plastic products including such materials which cannot be burned, are buried. But due to their 
15 chemical and biological stability, they scarcely decompose but remain, thus causing a problem that they shorten the 
life of burial sites. Therefore, plastic products that are low in heat buildup during burning, decompose in soil, and safe 
are desired, and many researches are being made. 

[0003] As one example, there are polylactic acids. For polylactic acids, the heat buildup during burning is less than 
half that of polyethylene, and hydrolysis proceeds naturally in soil or water and then they are decomposed by micro- 
be organisms into unharmful materials. Now researches are being made for obtaining molded products, specifically film 
sheets and containers such as bottles using polylatic acids. 

[0004] Polylactic acid is a polymer formed by condensation-polymerizing a lactic acid. Lactic acids have two kinds 
of optical isomers, i.e. L-lactic acid and D-lactic acid. Their crystallizability varies with the ratio between these two. For 
example, a random copolymer of which the L-lactic acid to D-lactic acid ratio is 80:20 to 20:80 has no crystallizability. 
25 in other words, it is a transparent, completely amorphous polymer which softens near its glass transition point of 60 
°C. On the other hand, for a homopolymer made up of only L-lactic acid or D-lactic acid, although its glass transition 
point is likewise 60 °C, it becomes a semicrystalline polymer having a melting point of 1 80 °C or over. The semicrys- 
talline polylactic acid turns into an amorphous material that excels in transparency by rapidly cooling after melt extru- 
sion. 

30 [0005] It is known that it is possible to improve its strength and shock resistance of a polylactic acid by biaxially 
stretching it during forming into film. Further, it is known to manufacture a film which will not substantially shrink by 
suppressing the heat shrinkage of the film by heat-treating it after biaxial stretching. The heat shrinkage rate is deter- 
mined by the heat treatment temperature and time of the film and the properties of the raw materials used. So the heat 
treatment temperature and time are suitably adjusted according to the properties of the film material. 

35 [0006] After packaging an article in a film, clear fold lines are sometimes formed by slightly fusing the film by applying 
a hot plate so as not to easily rise. Specifically, this is done for packaging folded neatly in end faces of a cubic article 
such as videotapes and cassette tapes, packaging of cubic gums, and packaging of boxed tobacco. For them, stretched 
polypropylene film, cellophane, etc. are used. For them, K-coat film and K-coat cellophane having its surface coated 
with vinylidene chloride are used. Tacking is usually done by melting the vinylidenechloride layer by pressing a hotplate. 

40 [0007] But such vinylidene chlorides are said to be one of today's environmental pollution sources, and they cause 
various problems. For example, they promote production of dioxin if burned at low temperature. Thus, for a polylatic 
acid biaxially stretched film too, it is not preferable to perform K-coating. 

[0008] To polylactic acid biaxially stretched film, by adjusting the manufacturing method, it is possible to impart heat 
setting properties while suppressing heat shrinkage. This is because a polylatic acid is low in crystallizability compared 
45 with polypropylene or polyethylene terephthalate. Further, by setting it to a film having a suitable crystallizability, it is 
possible to solve the above problems. 

[0009] An object of the present invention is to provide a biaxially stretched film which is decomposable in the natural 
environment, and by solving the above problems, allows tacking, has heat stickability, suppresses thickness uneven- 
ness, break, whitening and unevenness. and which has stretching stability. 

50 

Disclosure of the Invention 

[0010] In order to solve the above problems, the present invention provides a biodegradable biaxially stretched film 
comprising a polylatic acid-family polymer as the major component, and having a storage elastic modulus at 120 °C 
55 of 1 00-230 MPa as measured using test method concerning temperature dependency of the dynamic viscous elasticity 
under JIS K7198. 

[0011] Preferable embodiments of this invention include a biodegradable biaxially stretched film having an area 
stretching ratio of 6.8 times or over, biaxially stretched at a longitudinal stretching temperature of 70-90°C and a lateral 



2 



EP 1 245 616 A1 



stretching temperature of 70-80 °C, and after biaxial stretching, heat-set at a temperature of 100 °C to melting point 
(Tm) in a gripped state, a biodegradable biaxially stretched film having an area stretching ratio of 6.8 times or over 
simultaneously biaxially stretched at a stretching temperature of 70-80 °C. and after biaxial stretching, heat-set at a 
temperature of 1 00 °C to melting point (Tm) in a gripped state, a biodegradable biaxially stretched film having a tensile 
5 strength of 1000-2000 kgf/cm 2 and a tensile elongation of 50-150% as measured at a tensile speed of 200 mm/min 
using a No. 2 test piece under JIS K 7129, and a biodegradable biaxially stretched film having the weight-average 
molecular weight of the polylactic acid-family polymer of 60000-700000. 

Best Mode for Embodying the Invention 

10 

[0012] Hereinbelow, embodiments of this invention will be described. 

[0013] The biodegradable biaxially stretched film according to this invention is a film comprising a polylactic acid- 
family polymer as its major component and having a storage elastic modulus E' at 120 °C of 1 00-230 MPa. 
[0014] The polylactic acid-family polymer is a homopolymer of D-lactic acid or L-lactic acid, or a copolymer of D- 
15 lactic acid or L-lactic acid. It may contain other hydroxy-carboxylic acid units as a small amount of copolymeric com- 
ponents and may also contain a small amount of chain extender residual groups. 

[0015] As the polymerizing method, a known method such as condensation polymerization or ring opening polym- 
erization may be used. For example, in the condensation polymerization, it is possible to obtain a polylactic acid having 
any desired composition by directly subjecting L-lactic acid, D-lactic acid or mixture thereof to dehydration condensation 
20 polymerization. 

[0016] Also, in the ring-open polymerization method (lactide method), by polymerizing a lactide, which is a cyclic 
dimer of a lactic acid, it is possible to obtain a polylactic acid using a selected catalyst and a polymerization adjusting 
agent or the like as necessary. 

[0017] The weight-average molecular weight of the polylactic acid-family polymer is preferably 60000-700000, more 
25 preferably 80000-400000, and most preferably 100000-300000. If the molecular weight is less than 60000, practical 
physical properties such as mechanical properties and heat resistance will scarcely reveal. If higher than 700000, the 
melt viscosity will be too high, so that molding workability is poor. 

[0018] As other hydroxy-carboxylic acids as the small-amount copolymer components, it is possible to cite optical 
isomers of lactic acids (D-lactic acid for L-lactic acid and L-lactic acid for D-lactic acid), 2-functional aliphatic hydroxy 
30 carboxylic acids such as glycolic acid, 3-hydroxy butyric acid. 4-hydroxy butyric acid, 2-hydroxy-n-butyric acid, 2-hy- 
droxy-3, 3-dimethyl butyric acid, 2-hydroxy-3-methyl butyric acid. 2-methyl lactic acid, and 2-hydroxy caproic acid: 
lactones such as caprolactone, butyrolactone and valerolactone. 

[0019] Further, if necessary, as a small amount of copolymerizing component, nonaliphatic dicarboxylic acids such 
as terephtahlic acid and/or nonaliphatic diols such as ethylene oxide adducts of bisphenol A may be used. 
35 [0020] For the purpose of adjusting various physical properties, heat stabilizers, light stabilizers, light absorbers, 
lubricants, plasticizers, inorganic fillers, colorants, pigments, etc. may be added. 

[0021] As a method of manufacturing a biaxially stretched film of which the major component is a polylactic acid- 
family polymer, a method may be used in which after a web-like product or a cylindrical product extruded from a T-die. 
l-die or round die has been solidified in a state close to amorphous by quenching it by use of cooling cast rolls, water 
40 or pressurized air, it is biaxially stretched by the roll method, tenter method, tubular method, etc. 

[0022] For the manufacture of a biaxially stretched film, successive biaxial stretching method in which longitudinal 
stretching is carried out by the roll method and followed by lateral stretching by the tenter method, or simultaneous 
biaxial stretching method in which longitudinal and lateral stretching are simultaneously carried out by use of a tenter 
is normally used. 

45 [0023] Stretching conditions may be selected within the range of 1 .5-6 times in the longitudinal direction and 1 .5-6 
times in the lateral direction. Further, in view of the film strength and evenness of thickness, stretching is preferably 
two times or over both in longitudinal and lateral directions. In particular, the area stretching ratio obtained by multiplying 
the longitudinal and lateral stretching ratio is preferably 6.8-36 times. 

[0024] In the successive biaxially stretching method, the longitudinal stretching temperature is preferably 70-90 °C 
50 and the lateral stretching temperature is preferably 70-80 °C. In the simultaneous biaxially stretching method, because 
it is included in the successive biaxially stretching method, stretching is preferably carried out at the stretching tem- 
perature of 70-80 °C. If the area stretching magnification and the stretching temperature are not within the abovesaid 
ranges, the evenness of thickness of the film obtained tends to be extremely low. This tendency is especially remarkable 
with a film that is heat-set after stretching. Such an unevenness in thickness is a factor that can severely cause wrinkles 
55 or corrugation in the secondary working such as printing on films, lamination on other films or on metallic foil or paper, 
or bag making. 

[0025] In order to suppress heat shrinkage of film, after biaxial stretching, it is important to carry out heat setting with 
the film gripped. Normally in the tenter method, since film is stretched while being gripped by a clip, it is possible to 
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carry out heat setting immediately after stretching. 

[0026] The heat setting temperature is, though depending upon the melting point of the polylatic acid-family polymer 
used, preferably in the range of 1 00 °C to melting point (Tm). The heat setting time is preferably at least 3 seconds. If 
it is below such a range, the heat shrinkage rate of the film obtained is too high, so that problems such as shrinkage 
5 of film tend to occur in the secondary working of the film. In order not to cause such problems, it is important that the 
heat shrinkage is 5% or less in warm water 80 °C/10 seconds, preferably 3% or less. If the heat setting temperature 
is over the melting point, the film will melt during heat setting, which will break the film. 

[0027] The biodegradable biaxially stretched film obtained by such stretching and heat setting should have a storage 
elastic modulus E' at 120 °C of preferably 100-230 MPa, more preferably 120-200 MPa as measured using the test 

10 method concerning temperature dependency of dynamic viscous elasticity under JIS K 7198. If the E' value is larger 
than 230 MPa, the crystallinity of the film would be too high, which will lower the content of the amorphous portion. 
This lowers heat-stickability of the film, making it difficult to finish with the film to a beautiful package. But since the 
shrinkage of the film is low, when a hot plate is applied against it, the film will not shrink. If the E' value is smaller than 
100 MPa, the shrinkage of the film is too high, so that even though it has heat-stickability, when a hot plate is pressed 

15 against it, finish will be poor in appearance. Further, the secondary workability will be inferior too. 

[0028] Specifically, in bag making using a heat setting machine in which film is heated by burning and cutting it with 
heat ray, uneven shrinkage occurs at heat-set portions due to heat transfer, thus worsening the finish. 
[0029] The biodegradable biaxially stretched film obtained by such stretching and heat setting has preferably a tensile 
strength of 1000-2000 kgf/cm 2 and a tensile elongation of 50-150%, more preferably a tensile strength of 1100-1500 

20 kgf/cm 2 and a tensile elongation of 60-120%, as measured at a tensile speed of 200 mm/min using No. 2 test pieces 
under JIS K 7127. If the tensile strength is less than 1000 kgf/cm 2 , in the second working such as printing or bag 
making, when the film is unrolled while longitudinally applying tension, if it is thin, thefilm may not withstand the tension 
and break. Also, if it is over 2000 kgf/cm 2 , in laminating the film with another film, metallic foil or paper, due to tension 
applied during working, stress may remain in the finished laminate and it curls. If the tensile elongation is less than 

25 50%, as with the tensile strength, ittends to break during secondary working. If it is over 1 50%, thefilm will be insufficient 
in elastic deformation. If tension is applied during secondary working, the film may be plastically deformed, so that 
sagging tends to occur in the film, which can cause wrinkles in the film. 

[0030] The biodegradable biaxially stretched film according to this invention can be used for folded packaging for 
video tapes, cassette tapes, compact discs, floppy discs, etc. and for folded packaging fortobacco, caramel and gran- 
ge ulargum. 

Examples 

[0031] Hereinbelow, examples are shown. But they are not of a nature limiting the present invention whatsoever. 
35 Hereinbelow, methods of measurements carried out in Examples and Comparative Examples will be shown. 

(1) Stretching magnification 

[0032] 

40 

Longitudinal stretching ratio: It is expressed by the following formula from the flow speed of a raw material film 
before stretching and that of the film immediately after stretching. 



45 



50 



55 



Longitudinal stretching ratio = (flow speed of the 
raw material film after longitudinal stretching) 
/(flow speed of the film before longitudinal stretching) 

Lateral stretching ratio: It is a value obtained by dividing a value obtained by subtracting the width of the portion 
gripped by a clip of a tenter from the width of the raw material film after lateral stretching, by a value obtained by 
subtracting the width of the portion gripped by the clip from the width of the film obtained before longitudinal elon- 
gation. It is expressed by the following formula: 

Lateral stretching ratio = [(film width after 
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stretching) - (width of the portion gripped by clip)] 
/[(raw material film width before stretching) - (width of 

5 

the portion gripped by the clip)] 

(2) Storage elastic modulus E 1 

10 [0033] The measurement was carried out under JIS K 7198. 

(3) Tensile strength and elongation 

[0034] Using a TENSILON type II tensile tester made by Toyo Seiki Co., Ltd. under JIS K 7127 using No. 2 test 
15 specimens, at a temperature of 23 °C, chuck intervals of 80 mm, gage mark intervals of 25 mm. and a tensile speed 
of 200 mm/min, the maximum strength and elongation when the film breaks were determined. For specimens, length 
and width of the films were tested at five points and their average values were determined. The first digit of the numerical 
values obtained was rounded off. 

20 (4) Heat shrinkage 

[0035] Each film sample was cut out by 1 40 mm (width 1 0 mm) in the longitudinal and lateral directions, gage marks 
were put at intervals of 100 mm, and immersed in warm water bath at 80 °C for 5 minutes. The dimensions between 
the gage marks were measured to calculate the heat shrinkage rate by use of the following formula: 

25 

Heat shrinkage rate (%) = [(dimension before shrinking)- 
(dimension after shrinking)]/(dimension before shrinking) 

30 

x 100 

(5) Thickness evenness 

35 [0036] The thickness of the films obtained was measured at 1 0 points in the width direction at equal intervals and at 
20 points in the longitudinal direction at intervals of 500 mm, at a total of 200 points, and the average value (X) and 
standard deviation (a) of the thicknesses were determined to obtain (3a/x) x 100 (%). 

[0037] For ones in which this value was below 15%, (O) was indicated as having a good thickness. For ones with 
15% or over, (x ) was indicated. 

40 

(6) Bag formability 

[0038] Film having a width of 480 mm was unrolled and folded in half along a triangular plate (triangular cone) with 
an overlap of 30 mm to make two-sides sealed type envelopes (bags) having a width of 1 1 8 mm. The folded films were 
45 fed intermittently and heat-set one after another. 

[0039] For ones in which the film was properly folded with no wrinkles and in which the heat-set portions was low in 
shrinkage and finish was good, (O) was indicated. For ones that caused the abovesaid problems, (x) was indicated. 

(7) Heat stickability 

50 

[0040] Three video tapes each in a commercially available 190 mm x 102 mm x 25 mm polypropylene case was 
superposed, and a film cut out to 370 mm in length x 290 mm in width was wound around the superposed video tape 
cases to package them. Of the 370 mm film, the 15 mm portion was the portion where the film was overlapped. Both 
end faces were folded into a triangular shape so that the film would be brought into close contact with the video tape 
55 cases. The overlapped portion and the folded surfaces at both ends of the film were brought into contact with a hot 
stage set to 90-1 00 °C for about 3 seconds to fuse films together. 

[0041] For the heat-set portions in which they were easily peeled off but close contact sensation of films was felt and 
while portions which yielded to stiffness of the film did not rise, and those in which deformation was not felt, though 
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slight shrinking was observed, (O) was indicated. On the other hand, for ones in which no fusing were observed, ones 
in which bent portions peeled off the video tapes, and ones that have severely shrunk and were ugly in appearance, 
(x) was indicated. 

5 (Example 1) 

[0042] A polylactic acid having a weight-average molecular weight of 200 thousand (made by Cargill-Dow Polymers 
LLC, trade name: EcoPLA4040D (lot No. MJ0328P1 03)) and 1 part by weight of particulate silicon dioxide (silica) (trade 
name: Sylysia 430) having an average particle diameter of about 2.5 urn (made by Fuji Silysia Chemical Ltd.) were 

10 dried to sufficiently remove moisture, put in a co-rotating twin-screw extruder having a 40 mm diameter melt-mixed at 
about 200 °C , extruded in strands, and cut to pellets while cooling. The pellets as a master batch were dried again, 
mixed by 1 0% into the abovementioned polylactic acid which was also dried. The mixture was put in a co-rotating twin- 
screw extruder having a 40 mm diameter, extruded into a sheet at the temperature of 210 °C, and quenched and 
solidified in a rotary cooling drum to obtain a practically amorphous sheet. 

15 [0043] The obtained sheet was heated by use of an infrared heater while bringing it into contact with a warm water 
circulating type roll, stretched between rolls having different peripheral speeds by 3.0 times in the longitudinal direction 
at 77 °C and then by 3.0 times in the lateral direction relative to the film flow at 75 °C by guiding the longitudinally 
stretched sheet into a tenter while gripping it with a clip, and heated for about 20 seconds at 135 °C. As a result, a film 
having a thickness of 40 jam was prepared. Evaluation results of the films obtained are shown in Table 1 . 

20 

(Example 2) 

[0044] Except that the sheet was stretched in a longitudinal direction by 2.7 times at 77 °C and stretched in a lateral 
direction by 3.5 times at 76 °C, and heat setting was carried out at a temperature of 125 °C for 15 seconds, a film 
25 having a thickness of 40 ujm was formed in the same manner as in Example 1 . Evaluation results of the film obtained 
are shown in Table 1 . 

(Example 3) 

30 [0045] Using a polylactic acid having a weight-average molecular weight of 200 thousand (made by Cargill-Dow 
Polymers LLC, trade name: EcoPLA4040D (lot No. Mj0528P1 03)), except that the sheet was stretched in a longitudinal 
direction by 3.0 times at 78 °C and stretched in a lateral direction by 3.5 times at 77 °C, and heat setting was carried 
out at a temperature of 120 °C for 15 seconds, a film having a thickness of 40 jim was formed in the same manner as 
in Example 1 . Evaluation results of the film obtained are shown in Table 1 . 

35 

(Example 4) 

[0046] Except that the sheet was stretched in a longitudinal direction by 3.0 times at 78 °C and was stretched in a 
lateral direction by 3.5 times at 77 °C, and heat setting was carried out at a temperature of 120 °C for 20 seconds, a 
40 film having a thickness of 40 jam was formed in the same manner as in Example 3. Evaluation results of the film obtained 
are shown in Table 1 . 

(Example 5) 

45 [0047] Using a polylactic acid having a weight-average molecular weight of 200 thousand (made by Cargill-Dow 
Polymers LLC, trade name: EcoPLA4030D (lot No. MF0428P1 03)), exceptthatthe sheet was stretched in a longitudinal 
direction by 2.7 times at 77 °C and stretched in a lateral direction by 3.3 times at 75 °C , and heat setting was carried 
out at a temperature of 130 °C for 15 seconds, a film having a thickness of 40 jam was formed in the same manner as 
in Example 1 . Evaluation results of the film obtained are shown in Table 1 . 

50 

(Comparative Example 1) 

[0048] Using a polylactic acid having a weight-average molecular weight of 220 thousand (made by SHIMADZU 
corporation, LACTY 5001, lot No. DSPM8031 8), except that the sheet was stretched in a longitudinal direction by 2.4 
55 times at 77 °C and stretched in a lateral direction by 2. 5 times at 75 °C, and heat setting was carried out at a temperature 
of 130 °C for 25 seconds, a film having a thickness of 40 jam was formed in the same manner as in Example 1 . Evaluation 
results of the film obtained are shown in Table 1 . 
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(Comparative Example 2) 

[0049] Except that the sheet was stretched in a longitudinal direction by 1 .8 times at 70 °C and stretched in a lateral 
direction by 2.2 times at 68 °C , and heat setting was carried out at a temperature of 130 °C for 30 seconds, a film 
5 having a thickness of 40 jim was formed in the same manner as in Comparative Example 1 . Evaluation results of the 
film obtained are shown in Table 1 . 

(Comparative Example 3) 

10 [0050] Using a polylactic acid having a weight-average molecular weight of 170 thousand (made by Cargill-Dow 
Polymers LLC, trade name: ECOPLA (lot No. MB2728P101)), except that the sheet was stretched in a longitudinal 
direction by 3.0 times at 78 °C and stretched in a lateral direction by 3.5 times at 77 °C, and heat setting was carried 
out at a temperature of 1 1 0 °C for 1 5 seconds, a film having a thickness of 40 (xm was formed in the same manner as 
in Example 1 . Evaluation results of the film obtained are shown in Table 1 . 

15 

Industrial Feasibility 

[0051] According to this invention, the biodegradable biaxially stretched film obtained allows tacking and has heat 
stickability at low temperature. Thus, when used to packaging rectangular articles, it is possible to fold it precisely along 
20 fold lines and to easily fuse it by applying heat to joint portions. 

[0052] Also, the biodegradable biaxially stretched film obtained is free from unevenness in thickness, breakage, 
whitening, unevenness. etc. That is. it has stretching stability. 

[0053] Further, since its major component is a polylactic acid polymer, it provides a biaxially stretched film that is 
degradable in natural environment. 

25 
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TABLE 1 









Example 


Comparative Example 








1 


2 


3 


4 


5 


t 


2 


3 




ratio 




3.0 


2.7 


3.0 


2.5 


2.7 


2.4 


1.8 


3.0 


stretching 


(times) 


TD* 


3.0 


3.5 


3.5 


3.0 


3.3 


2.5 


2.2 


3.5 


temperature 


MD* 


77 


77 


78 


75 


77 


72 


70 


78 




(°C) 


TD® 


75 


76 


77 


73 


75 


70 


68 


77 


heat 


temperature 


CO 


135 


125 


120 


120 


130 


130 


130 


90 


setting 


time 


(sec) 


20 


15 


15 


20 


15 


25 


30 


15 


storage modulus E r 


MD* 


190 


180 


150 


140 


220 


270 


250 


SO 




(Mpa) 




180 


190 


160 


150 

1 


220 


250 


240 


90 


tensile strength 




1250 


1 190 


1220 


1150 






Q50 


11fl0 
i i ou 




(kgf/mm 2 ) 


TD* 




1 ^10 


1 300 


1070 


1 OvIU 






1 240 


elongation at break 


MD* 


100 


110 


90 


120 


90 


100 


180 


130 




(X) 


TD J« 


90 


70 


70 


110 


60 


80 


150 


120 


heat shrinkage 


MD* 


2 


1 


2 


1 


1 


1 


2 


8 




(X) 


TD* 


3 


3 


3 


2 


2 


2 


1 


6 


evenness of film thickness 


O 


O 


O 


O 


o 


O 


X 


X 


bag formability 


O 


o 


O 


O 


o 


o 


X 


X 


heat stickability 


o 


o 


o 


O 


o 


X 


X 


O 


finish of heat-stuck portion 


o 


o 


o 


O 


o 


O 


O 


X 


heat sealability of 
aluminum laminated film 


o 


o 


o 


o 


o 


O 


O 


O 


finish of aluminum laminated film 


o 


o 


o 


o 


o 


o 


O 


X 


Total evaluation 




o 


o 


o 


o 


o 


X 


X 


X 



MD: Machine direction 
■)K TD: Transverse direction 



Claims 

1 . A biodegradable biaxially stretched film comprising a polylactic acid-family polymer as the major component, and 
having a storage elastic modulus E 1 at 120 °C of 100-230 MPa as measured using test method concerning tem- 
perature dependency of the dynamic viscous elasticity under JIS K71 98. 

2. The biodegradable biaxially stretched film as claimed in claim 1 wherein it is biaxially stretched at an area stretching 
ratio of 6.8 times or over and at a longitudinal stretching temperature of 70-90 °C and a lateral stretching temper- 
ature of 70-80 °C, and after biaxial stretching, subjected to heat setting in a gripped state at a temperature in the 
range of 1 00 °C to its melting point (Tm). 

3. The biodegradable biaxially stretched film as claimed in claim 1 wherein it is simultaneously biaxially stretched at 
an area stretching ratio of 6.8 times or over and at the stretching temperature of 70-80 °C, and after biaxial stretch- 
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ing, subjected to heat setting in a gripped state at a temperature in the range of 100 °C to its melting point (Tm). 

The biodegradable biaxial ly stretched film having a tensile strength of 1 000-2000 kgf/cm 2 and a tensile elongation 
of 50-150% as measured at a tensile speed of 200 mm/min using No. 2 test specimens under JIS K 7127. 

The biodegradable biaxially stretched film as claimed in any of claims 1-4 wherein the weight-average molecular 
weight of said polylactic acid-family polymer is 60000 to 700000. 
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